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Theoretical Studies of Routes 
to Synthesis of Tetrahedral N 4 

A paper [Chem. Phys. Lett. 345, 295 
(2001)] describes theoretical studies of 
excited electronic states of nitrogen mol- 
ecules, with a view toward utilizing those 
states in synthesizing tetrahedral N 4 , or 
T d N 4 — a metastable substance under 
consideration as a high-energy-density 
rocket fuel. Several ab initio theoretical 
approaches were followed in these stud- 
ies, including complete active space self- 
consistent field (GASSCF), state-averaged 
CASSCF (SA-CASSCF), singles configura- 
tion interaction (CIS) , CIS with second- 
order and third-order correlation correc- 
tions [CIS(D) and CIS(3)], and linear 
response singles and doubles coupled- 
cluster (LRCCSD). Standard double zeta 
polarized and triple zeta double polar- 
ized one-particle basis sets were used. 

The CASSCF calculations overesti- 
mated the excitation energies, while SA- 
CASSCF calculations partly corrected 
these overestimates. The accuracy of the 
CIS calculations varied, depending on the 
particular state, while the CIS(D), CIS (3), 
and LRCCSD results were in generally 
good agreement. The energies of the low- 
est six excited singlet states of T d N 4 as cal- 
culated by the LRCCSD were compared 
with the energies of possible excited states 
of N 2 + N 2 fragments, leading to the con- 
clusion that the most likely route for syn- 
thesis of T d N 4 would involve a combina- 
tion of two bound quintet states of N 2 . 

This work was done by Timothy J. Lee of 
Ames Research Center and Christopher E. 
Dateo of Eloret Carp. 

Inquiries concerning rights for the commer- 
cial use of this invention should be addressed 
to the Ames Technology Partnerships Division 
at (650) 604-2954. Refer to ARC-15125-1. 


^ Estimation Filter for Align- 
ment of the Spitzer Space 
Telescope 

A document presents a summary of an 
onboard estimation algorithm now being 
used to calibrate the alignment of the 
Spitzer Space Telescope (formerly known 
as the Space Infrared Telescope Facility). 
The algorithm, denoted the S2P calibra- 
tion filter, recursively generates estimates 
of the alignment angles between a tele- 
scope reference frame and a star-tracker 


reference frame. At several discrete times 
during the day, the filter accepts, as input, 
attitude estimates from the star tracker 
and observations taken by the Pointing 
Control Reference Sensor (a sensor in the 
field of view of the telescope). The output 
of the filter is a calibrated quaternion that 
represents the best current mean-square 
estimate of the alignment angles between 
the telescope and the star tracker. The S2P 
calibration filter incorporates a Kalman fil- 
ter that tracks six states — two for each of 
three orthogonal coordinate axes. Al- 
though, in principle, one state per axis is 
sufficient, the use of two states per axis 
makes it possible to model both short- and 
long-term behaviors. Specifically, the filter 
properly models transient learning, char- 
acteristic times and bounds of thermome- 
chanical drift, and long-term steady-state 
statistics, whether calibration measure- 
ments are taken frequently or infre- 
quently. These properties ensure that the 
S2P filter performance is optimal over a 
broad range of flight conditions, and can 
be confidently run autonomously over sev- 
eral years of in-flight operation without 
human intervention. 

This work was done by David Bayard of Cal- 
tech for NASA’s Jet Propulsion Laboratory. Fur- 
ther information is contained in a TSP ( see 
page 1). 

The software used in this innovation is 
available for commercial licensing. Please 
contact Karina Edmonds of the California 
Institute of Technology at (626) 395-2322. 
Refer to NPO-43375. ' 


Antenna for Measuring Elec- 
tric Fields Within the Inner 
Heliosphere 

A document discusses concepts for the 
design of an antenna to be deployed from 
a spacecraft for measuring the ambient 
electric field associated with plasma waves 
at a location within 3 solar radii from the 
solar photosphere. The antenna must be 
long enough to extend beyond the photo- 
electron and plasma sheaths of the space- 
craft (expected to be of die order of me- 
ters thick) and to enable measurements at 
frequencies from 20 Hz to 10 MHz with- 
out contamination by spacecraft electric- 
field noise. The antenna must, therefore, 
extend beyond the thermal protection sys- 
tem (TPS) of the main body of the space- 
craft and must withstand solar heating to a 


temperature as high as 2,000 °C while not 
conducting excessive heat to the interior 
of the spacecraft. 

The TPS would be conical and its axis 
would be pointed toward the Sun. The an- 
tenna would include monopole halves of 
dipoles that would be deployed from 
within the shadow of the TPS. The outer 
potion of each monopole would be com- 
posed of a carbon-carbon (C-C) compos- 
ite surface exposed to direct sunlight (hot 
side) and a C-C side in shadow (cold side) 
wi lit yttria-stabilized zirconia spacers in-be- 
tween. The hot side cannot view the space- 
craft bus, while the cold side can. The 
booms also can be tilted to minimize heat 
input to spacecraft bus. This design allows 
one to reduce heat input to the spacecraft 
bus to acceptable levels. 

This work was done by Edward Charles Sit- 
tler, Jr., of Goddard Space Flight Center. Fur- 
ther information is contained in a TSP (see 
page 1). GSC-15052-1 


Improved High-Voltage Gas 
Isolator for Ion Thruster 

A report describes an improved high- 
voltage isolator for preventing electrical 
discharge along the flow path of a propel- 
lant gas being fed from a supply at a 
spacecraft chassis electrical potential to an 
ion thruster at a potential as high as mul- 
tiple kilovolts. The isolator must survive 
launch vibration and must remain electri- 
cally nonconductive for thousands of 
hours under conditions that, in the ab- 
sence of proper design, would cause for- 
mation of electrically conductive sput- 
tered metal, carbon, and/or decomposed 
hydrocarbons on its surfaces. 

The isolator includes an alumina cylin- 
der containing a spiral channel filled with 
a porous medium made from alumina mi- 
crobeads fired together with an alumina 
slurry. Connections to gas-transport tubes 
are made at both ends of the alumina 
cylinder by means of metal caps contain- 
ing fine-mesh screens to prevent passage 
of loose alumina particles. The outer sur- 
face of the alumina cylinder is convoluted 
to lengthen the electrical path between 
the metal caps and to afford shadow 
shielding to minimize the probability of 
formation of a continuous deposit that 
would electrically connect the ends. A 
flanged cylindrical metal cap that sur- 
rounds the alumina cylinder without 
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touching one of the ends provides addi- 
tional shadow shielding. 

This work was done by Bruce Banks of 
Glenn Research Center. Further information is 
contained in a TSP (see page 1). 

Inquiries concerning rights for the commer- 
cial use of this invention should be addressed 
to NASA Glenn Research Center, Innovative 
Partnerships Office, Attn: Steve Fedor, Mail 
Stop 4-8, 21000 Brookpark Road, Cleveland, 
Ohio 44135. Refer to LEW-18016-1. 


w Hybrid Mobile Communica- 
tion Networks for Planetary 
Exploration 

A paper discusses the continuing work 
of the Mobile Exploration System Project, 


which has been performing studies toward 
the design of hybrid communication net- 
works for future exploratory missions to 
remote planets. A typical network could 
include stationary radio transceivers on a 
remote planet, mobile radio transceivers 
carried by humans and robots on the 
planet, terrestrial units connected via the 
Internet to an interplanetary communica- 
tion system, and radio relay transceivers 
aboard spacecraft in orbit about the 
planet. Prior studies have included tests 
on prototypes of these networks deployed 
in Arctic and desert regions chosen to ap- 
proximate environmental conditions on 
Mars. Starting from the findings of the 
prior studies, the paper discusses methods 
of analysis, design, and testing of the hy- 
brid communication networks. It identi- 


fies key radiofrequency (RF) and network 
engineering issues. Notable among these 
issues is the study of wireless LAN 
throughput loss due to repeater use, RF 
signal strength, and network latency varia- 
tions. Another major issue is that of using 
RF-link analysis to ensure adequate link 
margin in the face of statistical variations 
in signal str engths. 

This work ivas done by Richard Alena of 
Ames Research Center; Charles Lee of QSS 
Group, Inc.; Edward Walker and John Os- 
senfort of Foothill-De Anza; and Thom 
Stone of Advanced Management Technol- 
ogy, Inc. 

Inquiries concerning rights for the commer- 
cial use of this invention should be addressed 
to the Ames Technology Partnerships Division 
at (650) 604-2954. Refer to ARC-15245-1. 
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